Inlight alSo have belcn obtained. But hun(dreds of tois. not a few bushels, were needed; and primitive methods wvere totallv inadequate to clean suich quantities, even if the Ethiopian small-holder had somehow developed such ani improl)able concern for the fatc of his brotlhers in Aden.
Nutritional Disorders of the Nervous System in the Middle East By J. D. SPILLANE, M.D.
Nittriloomil polypeuritis.-In the MiNddle East duLring 1942-43 Polish trooos and refuges filled some of the camps and hospitals of Paiforce andl Palestine on their evacuation from Russia. Mlost of them had escaped into or had been transported to Russia in the winter of 1939-40. For two years they endured considerable hardships there and after the German invasion manv of them were transported across the Caucasus to Iran, Iraq aind Palestine. I had the opportunity of seeing manv hundreds of these unfortunate people. Dvsenterv, malaria and tvphoid were very common among them. Many werc tuberculous. Malnutrition was widespread. Especially in the officer class one observed considerable loss of flesh; glossitis, (odema of the ankles, chronic diarrhoa were verv common. A few had scurvy. Many of them had svmptoms and signs of polyneuritis. Two types of case wvere encountered.
In the first andl largest group symptoms dated back somiie six or twelve months.
Difficulty in walking was the earliest complaint. Sharp pains in the soles of the feet and in the calf muscles would arrest progress and force the patient to rest-as in claudication. Affected individuals found difficulty in keeping their feet warm, painful dvswsthesix distressed them, especially at night. Muscle tenrderness, wasting, weakness of the extensors of the toes and feet, sensory loss and reflex disturbances subsequently made their appearance in many cases. In the second group the onset of paralysis was quite rapid and almost always occurred during or shortly after an acute infective illness such as malaria, dysentery or typhoid. And yet I can say that I never once saw, during three years, a case of polyneuritis in a British soldier during such infections. Postdiphtheritic and acute infective polyneuritis were readily excluded in these Polish patients. A few fatal cases had terminal signs of brain-stem involvement-diplopia, ophthalmoplegia, paresis of the tongue musculature-and at post-mortem there were typical vascular lesions of the Wernicke type. But these hxmorrhagic lesions in the brain-stem were sometimes found where no localizing signs had been demonstrated ante-mortem ,in some cases after careful observation).
On one occasion brief examination of the nervous system of all patients in one hospital ward revealed that about 25% had reduced or absent knee and/or ankle jerks. The majority were suffering from the acute infections of the type mentioned. I came to the conclusion that the neuirological disturbance was one of nutritional polyneuritis. Many of them were already on vitamin-B therapy and one was able to watch the progress of nearly all of them (60 cases) during the following six to nine months. Thiamine when given intramuscularly seemed to improve appetite, relieve the sharp pains in the legs and feet and possibly increased the sense of well-being of some of the patients. But it had no effect whatever on the period of incapacity. Over and over again initial improvement of a subjective kind was thought to herald definite objective cure. Occasionally one observed some shrinkage of the area of sensory loss, but restoration of muscular power and reflex activity were never hastened. Yet these are the very signs which denote morphological alteration in the peripheral nerves and if consistently reversed would indicate some specific healing properties in the vitamiin. Since then I have had similar experiences with native and European prisoners of war and internees, in the Middle East and in the United Kingdom, and observation of over 200 cases of polyneuritis in these malnourished individuals has provided ample data on which the general effects of thiamine therapy may be judged. I have no strictly controlled series of cases to substantiate mv conclusions-but they were never necessary. Routine clinical observation of cases which received adequate treatment with thiamine, by all channels, or who were given courses of treatment lasting one or two weeks (20 to 100 mg. daily), showed quite clearlv that thev fared no better than cases who received no additional supplements of vitamin. On this problem of the "antineuritic vitamin" it seems probable that there is a large body of unpublished experience which indicates the inertness of vitamin B, in the treatment of polyneuritis. If general experience in the last ten years had established the value of thiamine we should not now have to debate the problemii. The acceptance of liver and insulin therapv was never so long delayed, and there is no reason to suppose that a cure for polyneuiritis will not be recognized when it appears. I do not think my clinical experience is necessarily in disagreement wvith the demonstration by the bio-chemists that thiamine is concerned with the metabolism of the nervous system. The relief afforded by thiamine of the opisthotonus of the B, deficient pigeon is explicable only on the basis of a reversible biochemical lesion. But no such state has been observed in human polyneuritis. Acute beriberi in the infant and adult is essentially a cardiac disturbance. But that dramatic recovery from acute lower motor neurone paralysis can occur in man is well shown in the instances of tick paralysis following removal of the tick, and in myasthenia gravis and periodic paralysis on the administration of prostigmin or potassium respectively. Here we have evidence of reversible biochemical disturbances affecting the nervous system. But in human polyneuritis dramatic recovery does not occur and the pathological evidence points, not to the nerve cell or neuromuscular endplate, but to the peripheral axone as the site of injury. If a biochemical disturbance resulting from B1 deficiency were the cause of polyneuritis should we not be justified in expecting better results than are generally achieved by the use of thiamine? One can only conclude that the relationship between the biochemical lesion of experimental B1 dleficiency and the morphological lesions of polvneuritis has yet to be demronstrated.
Perhaps we should recall the analogy made many years ago by Wright (1903) when he pointed out how misleading would be our conception of diphtheria if we based our studies of its pathology on post-diphtheritic polyneuritis. Most accounts of the pathology of beriberi are based mainly on chronic beriberic polyneuritis-which may well be in the nature of a residual phenomenon. Beriberi is certainly much more than polyneuritis and to consider these diseases as identical-with alcohol, white bread and breakfast cereals playing the role in the West that is taken by rice in the East-is a conception which is not altogether satisfactory.
A NEUROLOGICAL SYNDROME IN PRISONERS OF WAR A neurological syndrome appeared in a German P.O.W. camp in the Canal Zone and the condition also occurred in other camps, in one of which it was widespread. The German camp housed soldiers of the Afrika Korps who were captured after the Battle of Alamein. Dysentery, infective hepatitis, malnutrition, cedema of the limbs were common among them at the time of capture. Many developed polyneuritis and an outbreak of pellagra occurred in the camp in December 1942. Thereafter pellagra was uncommon and beriberi did not arise. The mucocutaneous manifestations of riboflavine deficiency were not commonly observed. Diarrheea and dysentery, however, remained a source of trouble during the next three years. In August 1943 the first cases of the neurological syndrome began to appear. They cropped up-a few each month-until, by January 1945, there were over a 100 at this camp. The distinctive features of the syndrome were retrobulbar neuritis, nerve deafness and ataxia. Other disturbances were laryngeal paresis, trigeminal hypoalgesia, loss of the senses of taste and smell, a mild secondary anaemia and reduction of free gastric HCl. Some cases showed cutaneous lesions of the lower limbs of the type known as follicular hyperkeratosis. But these disturbances were not common. More than half the total number of cases developed the ocular manifestations only-failing vision, central scotomata and, eventually, pallor of the optic discs. In about 20% there was some reduction of hearing, a few were very deaf. Painful dysaesthesiae of the lower limbs was a striking complaint in about 30%; half of these became ataxic. In such cases there was gross disturbance of stance and gait, retention of almost normal power in the legs, exaggerated tendon reflexes and loss of deep sensibility. In a few long-standing cases the ankle-jerks were reduced or lost and there were signs of slight involvement of the peripheral nerves. Superficial sensory loss was never marked and at no time were extensor plantar responses observed. The abdominal reflexes remained brisk and the arms were rarely affected. Outwardly, with a few exceptions, these men looked quite fit. By ordinary standards one would not have said they were malnourished, but I satisfied myself that their rations were seriously defective and that failures of supply, the substitution of alternative items of low vitamin content and primitive cooking arrangements were largely responsible for the deficiencies.
Chronic diarrhoea, which was widespread in the camp, no doubt aggravated the condition.
One important case was that of a man who went ill with an attack of generalized cedema. A few weeks later he developed the typical picture of Wernicke's encephalopathy and responded quite remarkably to thiamine intramuscularly. But he was left with retrobulbar neuritis, nerve deafness, altered voice and ataxia. He actually developed a marked degree of polyneuritis when on treatment. I understand similar cases of Wernicke's syndrome have been observed in British P's.O.W. in the Far East, many of whomn died and at post-mortem showed the characteristic brain-stem lesions. I have seen some of those who probably developed this syndrome in the East and who have residual signs of polyneuritis with or without visual reduction from retrobulbar neuritis. Wernicke's syndrome has not figured in the accounts of vitamin-B deficiency states described in Tapan and elsewhere in the Far East, but Tanaka in 1943 came to the conclusion, from clinical and pathological investigation, that so-called breast-milk intoxication in Japanese infants was none other than acute Wernicke's encephalopathy. Some authorities consider that breast-milk intoxication is a special variety of infantile beriberi.
In the German cases pellagra and ariboflavinosis were not present when they were under observation and only a few gave a history of such affections. Treatment was largely unsuccessful in clearing up the neurological signs. There was subjective improvement but the number which showed objective relief was small. Yeast, liver, nicotinic acid, riboflavine and thiamine were freely used for long periods.
.,ETIOLOGY Vitamin A.-It has not been shown that vitamin A is concerned with the functioning of the nervous system. The nervous lesions in growing animals deprived of the vitamin are mechanical in origin. Blindness, deafness and ataxia have been satisfactorily explained on the basis of disproportionate growth of the nervous and skeletal systems (Mellanby, 1940; Wolbach and Bessey, 1941) . The cranial and spinal cavities are underdeveloped and overcrowded.
Lathyrism, a few cases of which I saw in Syria, has also not been clearly related to deficiency of this vitamin, and there is some doubt about the nature of follicular hyperkeratosis and its deficiency aetiology (Stannus, 1945) .
Vitamin-B comiplex. Her_ we are on surer ground. I shall not go into the controversial aspects of the experimental evidence which indicates that some factors, at least, of the vitamin-B complex, are necessary for the normal activity of the central and peripheral nervous system. Chronic mild thiamine deficiency -can give rise to degeneration of peripheral nerves (Swank et al., 1940 (Swank et al., , 1941 (Swank et al., , 1942 in animals. Reduction of visual acuity (Peters, 1934 , Marchesini, 1935 and deafness (Selfridge, 1937 , Covell and Noble, 1937 , and Covell, 1940 with degeneration of the optic and cochlear nerves has been demonstrated in thiamnine deficiency. The posterior columns of the spinal cord may be affected (Zimmerman, 1941) and lesions identical with those found in Wernicke's encephalopathv can be produced with significant regularity by thiamine deficiency (Prickett, 1934; Alexander et al., 1938 Alexander et al., , 1940 in pigeons, fish and foxes. In man experimental thiamine deficiencv (Williams et al., 1939 (Williams et al., , 1940 (Williams et al., , 1941 (Williams et al., and 1943 ) produces a condition of a "neurasthenic" kind with but little evidence of polyneuritis, but in some cases flaccid weakness of the leg muscles and loss of the knee-jerks may develop and painful sensory disturbances in the lower limbs may be manifest (Jolliffe et al., 1939) .
Deficiency of riboflavine in experimental animals produces symptoms and signs, which as in the case of thiamine, vary according to the acuteness of chronicity of the condition. Acute deficiency produces collapse, after an interval of 100 to 150 days in dogs, and death will result if there is not prompt administration of the vitamin. These animals fail to show definite neurological lesions of a specific nature. In chronic deficiency there is ataxia and loss of tendon-jerks and at post-mortem there is degeneration of peripheral nerves and of the posterior columns of the cord (Sebrell et al., 1937 (Sebrell et al., , 1938 Zimmerman et al., 1941; Phillips and Engel, 1938; Lightner and Forbus, 1940, and others) .
Isolated nicotinic acid deficiency in animals has been little studied but spinal cord lesions of moderate degree have been observed (Zimmerman, 1941) . In pyridoxine B, deficiency severe anaemia and epileptiform attacks have been described and there are degenerative changes in the peripheral nerves and posterior columns of the cord (Wintrobe et al., 1938, 1942 and others) . Pantothenic acid is thought to be essential in the preservation of the spinal cord in chicks (Phillips and Engel, 1939) . However, there are no indications that similar disturbances arise in man as a result of deficiency of pyridoxine or pantothenic acid. There is plenty of clinical evidence which indicates that lack of the B complex, in whole or in part, leads to disturbances of the nervous system.
Retrobutlbar neturitis is found in pellagra, beriberi and in association with ariboflavinosis. Of 57 British P's.O.W. from the Far East whom I have recentlv seen, no less than 45 had had beriberi. There were complaints of loss of vision in 35 (not due to refractive errors) and in 17 there were residual central scotomata. In Japan, retrobulbar neuritis in men is nearly alwavs seen in association with mild chronic "Pr;heri, rarely in the acute form. In women it is almost invariably associated with lactation (Kagawa, 1938) . There is a Japanese proverb which advises lactating women against sewing with a needle as it is a strain on the eyes at such times. Kagawa mentions a type of case seen in Japan, among-individuals who have had several attacks of beriberi, in which retrolbulbar neuritis, nerve deafness and tinnitus, and ataxia are combined. He thought they were a special form of beriberi, in which peripheral paralysis was largely replaced by sensorv ataxia. Thiamine cured them if the condition was not chronic. Retrobulbar neuritis is also found in Wernicke's encephalopathy, and in hyperemesis gravidarum, with or without polyneuritic or encephalopathic signs.
Deaf ness is uncommon in beriberi but is mentioned by manv of the older writers as occurring frequently in pellagra. It has been noted in patients suffering from Proceedings of the Royal Society of Medicine 1(i so-called acute nicotinic acid deficiency encephalopathy and in the polvneueritis associated with pregnancy. A hoarse, weak voice is rare in pellagra but very common in beriberi. In the infantile form it is said to he pathognomonic and on many occasions has been shown to be due to recurrent larvngeal nerve paralysis; others attribute it to eedema of ihe larynx. In acute polyneuritic beriberi of adults it has also been observed (Jacob Bontius described it in 1645) and many prisoners of war in the Far East were so affected. Nine of my patients. lost their voice during severe bouts of beriberi and many had hoarie weak voices for six months or more. A few have permanent changes. This distuirbance has also been noted in association with polyneuritis during pregnancy. Stannus ( 1944) has drawn attention to the possibility of deficiency of riboflavine or some allied substance as of vetiological significance in these nutritional affections of the nervous system. They have frequently been noticed in association with the mucocuitaneous manifestations of riboflavine deficiency, with and without coexistent signs of nicotinic acid deficiency. It was interesting to learn that scrotal dermatitis due probablv to riboflavine deficiency was verv common among the P.O.W. group from the Far East. 46 out of 57 of my cases had intolerable itching, weeping and sometimes excoriation of the scrotum.
These random observation's serve to indicate the complexitv of the problem as to which particular member of the B complex is largely concerned with the production of these disturbances. It is very easv to follow only one track and perhaps no useful purpose is served in any attempt to classifv them on the basis of existing knowledge. Some of these lesions were noted by the older pellagrologists in that hybrid affection we call pellagra. Even the recent accouints of acute nicotinic acid deficiency encephalopathy rcad very similarly to some of the old accounts of "typhoid pellagra". As Lombroso said of pellagra, "There is no disease, only the diseased".
